B. Lindblom I n o r d e r t o g a i n f u r t h e r i n s i g h t i n t o t h e mechanisms
o f speech p r o d u c t i o n a s e r i e s of motion p i c t u r e s o f t h e a r t i c u l at o r y a c t i v i t y of t h e l i p s have been t s k c n w i t h synchronous sound r e c o r d s .
Before a t s i k a r 9 s l a b i z l i z a t i o n h a b i t s can be s t u d i e d i n v a r i o u s s i t u a t i o n s o f l i n g u i s t i c i n t e r e s t a framework f o r t h e des c r i p t i o n o f l a b i a l shape h a s t c be developed and t h e jzw-dependenco of t h i s shape must be e s t a b l i s h e d f o r t h o b a l k e r s examined. T h i s i s z n o t e on t h e problem of f i n d i n g 3 l i m i t e d s e t of p3rameters t h a t d e s c r i b e a r b i t r a r y l i p c o n f i g u r a t i o n s , Data on t h e o t h e r q u e s t i o n s w i l l be p r e s e n t e d i n forthcoming r c p o r t s.
I n s p e c t i o n of t h e o r a l o p c n i n g s u g g e s t s t h a t t h e cont o u r s of t h e upper and l o n e r l i p s p r o j e c t e d on a f r o n t a l v e r t i c a l p l a n e can be approximated by segments of power f u n c t i o n s . where -s r e p r e s e n t s v e r t i c a l d i s t a n c e from t h e a b s c i s s a and b i s t h e width of opening s l o n g t h e a b s c i s s a (~i g . 11-C-la). d u r i n g t h e i n i t i a l s t a g e s of t h i s work i s g r a t e f u l l y ackncwledged. 
Next we i n t r o d u c e s y-z p l a n e w i t h i t s o r i g i n a t t h e i n t e r s e c t i o n of t h e c o n t o u r s i n a l a t e r a l -v e r t i c a l p r o j e c t i o n (~i g . 11-C-lb). E i t h e r c o n t o u r i s approximated by * T h i s p r o j e c t was i n i t i a t e d w h i l e t h e a u t h o r wzs
imations we s h a l l d e r i v e an ~c o u s t i c a l l y r e l e v a n t measure. W e i n t e g r a t e ( 1 ) f o r both l i p s t o f i n d t h e v c r t i c a l p r o j e c t i o n of t h e a r e a enclosed by t h e front-view cnntcure ( A & ) . For s i m p l i c i t y
we assume t h a t 2 i s i d e n t i c a l f o r both l i p s and can t h e n w r i t e
Thus given t h e width and t h e h e i g h t of t h e l i p opening we can always manipulate -p so s s t o o b t a i n an a r e a e q u i v a l e n t t o t h e observed one, F u r t h e r s i m p l i f i c a t i o n s may be p o s s i b l e a s ind i c a t e d by Fig. 11-C-2.
In t h i s graph I%, which w a s estimated by p l a n i m e t r i z a t ion, has been p l o t t e d a g a i n s t ( a + a . ) b f o r one S 1 t a l k e r ' s pronuncist ion of t h e u t t e r a n c e C a 'ha: 1 sampled once every second frame (15.6 msec).
It can bc seen t h i t t h e r a t i o between AL and (as+ai)b
i s more o r l e s s c o n s t a n t during t h i s u t t e r a n c e and approaches t h e v a l u e of 0.74.
In t h i s case 2 i s t h u s equal t o approximately 2.85.
A s i m i l ? r r e s u l t was obtained by Fromkin ( I ) who found s l i n e a r r e l a t i o n s h i p between t h e x r e s of l i p opening and t h e widthh e i g h t product f o r t h e vowel t a r g e t s of 5 American t a l k e r s . I n h e r s t u d y t h e cons t z n t corresponding t o p/p+l was about 0.7 i n a l l c a s e s and 2 c o n s e q u~n t l y 2.33. The l a c k of agreement between t h e s e r e s u l t s msy bs due t o d i f f e r e n c e s i n measurement procedures T h e r a t i o between AA and ( a . t a s ) b has a n approximately constant value that c o m e s cfose t o 0.75. T h e lines m a r k e d 0.75, 0.67, and 0 . 5 r e f e r t o the relationships between A and ( a . + a )b that c a n be predicted on the a ss sumption tkat the tip contours a r e s e g m e n t s of t h i r d -, s e c o n d -d e g r e e power functions and s t r a i g h t lines r e s p e ctively. The labial s h a p e s a s s o c i a t e d with t h e s e conditions a r e depicted i n the inset i n the upper left c o r n e r of the figure. F o r c o m p a r i s o n i s shown a l s o a line whose slope i s n/4 = 0.78 which i s the constant c h a r a c t e r i z i n g elliptical contours.
